
WHARF MINE

LEAD, SOUTH DAKOTA

SINGLE CELL SELENIUM LEACHING MODEL

Area - Central American Eagle 02

INPUT BLOCK

INFILTRATION Total Drainage Area: 18.83 ac

Unreclaimed Infiltration Rate: 9 in/yr

Reclaimed Infiltration Rate: 4.5 in/yr

LEACHABLE SELENIUM Average Se Concentration: 0.159 mg/kg

Leachable Se: 0.070 %

Leachable Se Concentration: 0.01113 mg/kg

TIME Start Time yrs 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00

Time Step yrs 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

End Time yrs 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00

Calendar Year year 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

TIME DEPENDENT DATA Infiltration  Rate in/yr 9 9 9 9 9 9 9 9 9 9 9 9

Barren Rock Backfill Added tons 221,362 1,438,855 2,280,032 332,043 0 0 0 0 0 0 0 0

Spent Ore Backfill Added tons 0 0 0 742,948 742,948 742,948 742,948 742,948 742,948 742,948 742,948 742,948

Cumulative Backfill tons 221,362 1,660,217 3,940,249 5,015,241 5,758,189 6,501,137 7,244,085 7,987,033 8,729,981 9,472,929 10,215,877 10,958,825

CALCULATION BLOCK

DATA BLOCK FORMULA UNITS 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

INFILTRATION Inflow from Infiltration A drainage area x infiltration rate ft
3

615,165 615,165 615,165 615,165 615,165 615,165 615,165 615,165 615,165 615,165 615,165 615,165

WATER:ROCK RATIO Backfill B tons 221,362 1,660,217 3,940,249 5,015,241 5,758,189 6,501,137 7,244,085 7,987,033 8,729,981 9,472,929 10,215,877 10,958,825

Water C A x conversion factor L 17,419,533 17,419,533 17,419,533 17,419,533 17,419,533 17,419,533 17,419,533 17,419,533 17,419,533 17,419,533 17,419,533 17,419,533

Rock D B x conversion factor kg 200,816,485 1,506,123,857 3,574,534,112 4,549,749,793 5,223,740,881 5,897,731,969 6,571,723,058 7,245,714,146 7,919,705,234 8,593,696,322 9,267,687,411 9,941,678,499

Annual Water:Rock Ratio E C / D L/kg 0.086744 0.011566 0.004873 0.003829 0.003335 0.002954 0.002651 0.002404 0.002200 0.002027 0.001880 0.001752

Cumulative Water:Rock Ratio F E + previous year F L/kg 0.086744 0.098309 0.103183 0.107011 0.110346 0.113300 0.115950 0.118354 0.120554 0.122581 0.124460 0.126213

LEACHED CHEMICALS Cumulative Leached Chemical G 1.45 x F
0.222

% 0.8429240 0.8666741 0.8760328 0.8831472 0.8891841 0.8944136 0.8990173 0.9031225 0.9068218 0.9101849 0.9132648 0.9161036

Cumulative Leached Chemical H G x leachable chemical concentration mg/kg 9.38174E-03 9.64608E-03 9.75025E-03 9.82943E-03 9.89662E-03 9.95482E-03 1.00061E-02 1.00518E-02 1.00929E-02 1.01304E-02 1.01646E-02 1.01962E-02

Annual Leached Chemical I H - previous year H mg/kg 9.38174E-03 2.64339E-04 1.04163E-04 7.91832E-05 6.71903E-05 5.82050E-05 5.12389E-05 4.56905E-05 4.11738E-05 3.74303E-05 3.42804E-05 3.15955E-05

Annual Leached Chemical J I x D mg 1,884,009 398,127 372,333 360,264 350,984 343,278 336,728 331,060 326,085 321,665 317,700 314,112

OUTFLOW Water Out K C L 17,419,533 17,419,533 17,419,533 17,419,533 17,419,533 17,419,533 17,419,533 17,419,533 17,419,533 17,419,533 17,419,533 17,419,533

Water Outflow Rate L K x conversion factor gpm 8.76 8.76 8.76 8.76 8.76 8.76 8.76 8.76 8.76 8.76 8.76 8.76

Average Chemical Concentration M J / K mg/L 0.108154958 0.022855188 0.021374472 0.0206816 0.020148904 0.019706474 0.019330466 0.01900511 0.018719489 0.018465763 0.018238129 0.018032184

VARIABLE



12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

9 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

615,165 307,583 307,583 307,583 307,583 307,583 307,583 307,583 307,583 307,583 307,583 307,583 307,583 307,583 307,583 307,583 307,583 307,583 307,583 307,583 307,583

10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825

17,419,533 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766

9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499

0.001752 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876

0.127965 0.128841 0.129717 0.130593 0.131469 0.132345 0.133221 0.134097 0.134973 0.135850 0.136726 0.137602 0.138478 0.139354 0.140230 0.141106 0.141982 0.142858 0.143734 0.144610 0.145487

0.9189119 0.9203048 0.9216904 0.9230687 0.9244399 0.9258039 0.9271610 0.9285111 0.9298544 0.9311909 0.9325207 0.9338439 0.9351606 0.9364708 0.9377746 0.9390721 0.9403633 0.9416484 0.9429273 0.9442002 0.9454671

1.02275E-02 1.02430E-02 1.02584E-02 1.02738E-02 1.02890E-02 1.03042E-02 1.03193E-02 1.03343E-02 1.03493E-02 1.03642E-02 1.03790E-02 1.03937E-02 1.04083E-02 1.04229E-02 1.04374E-02 1.04519E-02 1.04662E-02 1.04805E-02 1.04948E-02 1.05089E-02 1.05230E-02

3.12561E-05 1.55033E-05 1.54215E-05 1.53407E-05 1.52608E-05 1.51819E-05 1.51039E-05 1.50269E-05 1.49507E-05 1.48754E-05 1.48009E-05 1.47273E-05 1.46545E-05 1.45826E-05 1.45114E-05 1.44411E-05 1.43715E-05 1.43027E-05 1.42346E-05 1.41672E-05 1.41006E-05

310,738 154,129 153,316 152,512 151,718 150,934 150,159 149,392 148,635 147,886 147,146 146,414 145,691 144,975 144,268 143,569 142,877 142,192 141,516 140,846 140,184

17,419,533 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766

8.76 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38

0.017838462 0.017696117 0.017602747 0.017510495 0.017419341 0.017329264 0.017240245 0.017152264 0.017065302 0.016979341 0.016894364 0.016810352 0.016727289 0.016645158 0.016563943 0.016483627 0.016404197 0.016325635 0.016247928 0.016171062 0.016095021



33.00 34.00 35.00 36.00 37.00 38.00 39.00 40.00 41.00 42.00 43.00 44.00 45.00 46.00 47.00 48.00 49.00 50.00 51.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

34.00 35.00 36.00 37.00 38.00 39.00 40.00 41.00 42.00 43.00 44.00 45.00 46.00 47.00 48.00 49.00 50.00 51.00 52.00

2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825

2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

307,583 307,583 307,583 307,583 307,583 307,583 307,583 307,583 307,583 307,583 307,583 307,583 307,583 307,583 307,583 307,583 307,583 307,583 307,583

10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825 10,958,825

8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766

9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499 9,941,678,499

0.000876 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876 0.000876

0.146363 0.147239 0.148115 0.148991 0.149867 0.150743 0.151619 0.152495 0.153371 0.154247 0.155123 0.156000 0.156876 0.157752 0.158628 0.159504 0.160380 0.161256 0.162132

0.9467281 0.9479832 0.9492325 0.9504761 0.9517140 0.9529463 0.9541731 0.9553943 0.9566101 0.9578205 0.9590256 0.9602253 0.9614199 0.9626092 0.9637935 0.9649726 0.9661468 0.9673159 0.9684802

1.05371E-02 1.05511E-02 1.05650E-02 1.05788E-02 1.05926E-02 1.06063E-02 1.06199E-02 1.06335E-02 1.06471E-02 1.06605E-02 1.06740E-02 1.06873E-02 1.07006E-02 1.07138E-02 1.07270E-02 1.07401E-02 1.07532E-02 1.07662E-02 1.07792E-02

1.40347E-05 1.39695E-05 1.39050E-05 1.38412E-05 1.37780E-05 1.37155E-05 1.36536E-05 1.35923E-05 1.35317E-05 1.34717E-05 1.34123E-05 1.33535E-05 1.32953E-05 1.32377E-05 1.31806E-05 1.31241E-05 1.30681E-05 1.30127E-05 1.29578E-05

139,529 138,880 138,239 137,604 136,976 136,355 135,739 135,131 134,528 133,931 133,341 132,756 132,178 131,605 131,037 130,475 129,919 129,368 128,822

8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766 8,709,766

4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38

0.016019793 0.015945363 0.015871719 0.015798848 0.015726736 0.015655373 0.015584745 0.015514842 0.015445651 0.015377161 0.015309361 0.01524224 0.015175789 0.015109995 0.01504485 0.014980343 0.014916465 0.014853206 0.014790557


